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A new method of sectioning hair specimens has been devised that employs Araldite as an 
embedding medium. This has greater rigidity than paraffin and eliminates the possibility of 
compression on sectioning with resultant distortion of the hair shaft. Semithin sections 
could be sectioned at the perpendicular and examined with phase contrast optics. By 
correlating the cross section with the longitudinal position of the hair shaft within this 
translucent medium, exact cross sections of various hair types could be obtained. 
In order to be able to compare accurately the size 
and shape of the hair shafts from areas of normal 
hair (straight or curly) and from ones of a woolly 
hair nevus, a new method of sectioning hair was 
developed. In reviewing the literature it was noted 
that anthropologists and anatomists have found 
sectioning hair to be a difficult procedure princi-
pally for two reasons. Firstly, there is a problem of 
how to cu t exact cross sections (i.e. , at 90° to the 
shaft) so that the true shape of the hair can be de-
termined. This is especially important when eval-
uating curly or woolly hair. The difficul ty arises in 
orientating the hair for a perpendicular cut since 
an oblique section will inevitably result in a dis-
torted outline. (This effect may account for the 
widely accepted belief that curly hair has an oval 
shape in cross section whereas straight hair is 
round 11].) To meet this problem Kneberg and 
Steggerda 12, 3] described techniques in which the 
hair was kept taut during sectioning. However, 
Garn [4) felt the hair should be examined in its 
natural form and not be distorted by abnormal 
tension. He modified Kneberg's cardboard mount 
technique l2J in order to be able to section multiple 
unstretched hair shafts but he did not provide a 
means of standardizing the angle of section . Since 
he was examining curly and wavy hair, many of 
his sections may have been oblique rather than 
true cross sections. 
The second problem concerns the choice of 
embedding material. Earlier investigators have 
used paraffin or celloidin , neither of which pro-
vides sufficient support for the hair to prevent 
damage on multiple sectioning. Because of the 
relative toughness of its keratin, hair has a tend-
ency to split and break or move within the block. 
Shelley and Ohman [5] overcame this problem 
when using frozen or paraffin-mounted specimens 
by using stainless-steel razor blades in place of the 
standard microtome knife. However, since paraf-
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fin is softer than keratin , movemen t of the hair 
within the block is possible with resulting 
compression of the section. This had to be elimi-
nated as far as possible. 
By embedding the hair specimens in thin, flat 
sheets of Araldite, a rigid, transparent medium 
used ir. electron microscopy, semi thin sections 
could be cut with a glass knife at predetermined 
angles to the shaft of the hair. The hair could be 
viewed within the block after sectioning so that 
the angle of the sectioned surface to the long axis 
of the shaft could be verified. 
MATERIALS AND METHODS 
The hair to be examined was teased out and embed-
ded in Araldi te in its natural form, either straight, 
curly, or woolly. Some hairs were dehydrated before 
embedded while others were taken into either unaccel-
erated or accelerated Araldite. The final mixture was 
poured onto flat dishes to a depth of 1.5 to 2 mm. A disc 
was examined under low power (40x to lOOx ) and a 
straight segment of hair that was in focus across this 
low-power field , i.e., that lay parallel to the surface of 
the Araldite, was chosen. A block was cut out to include 
this segment of hair and was trimmed so that the 
cutting face passed across the hair approximately at 
right angles to its long axis. Only three shoulders were 
cut away in trimming the block. One surface was kept 
at right angles to the face to facilitate microscopic 
examination of the hair shaft at a later stage. 
Semi thin sections between 1 and 2 IJ.m were cut with 
a glass knife and floated in a drop of water on a glass 
slide. The drop was dried slowly over a hotplate for 
approximately 1 min and, once dried and adherent to 
the slide, the section was circled with a wax pencil and 
covered with a coverslip. It was examined by phase 
contrast and the outline of the hair drawn by use of a 
projection side arm at 500x. 
The block was removed from the microtome, after 
being scored so that it could be reinserted accurately. It 
was placed on a glass slide with its right-angled side 
uppermost and examined under low power with bright-
field illumination. A drop of immersion oil placed as 
sh own in Figure 1 produced optical conditions that al-
lowed a clear view of the hair shaft right up to the block 
face. The relationship of the cut hair to the face of the 
block could then be recorded. If the shaft was at right 
angles the corresponding cross section would represent 
the true cross section (Fig. 2). 
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Fie. 1. Diagram to show a block containing a hair in 
position on a glass slide for checking the relationship of 
the shaft to the block face as described in Materials and 
Methods . 
a 
b 
c 
0 ·1 mm 0 · 25mm 
Fie. 2. Diagram to show three traced outlines (a, b, 
and c) from sections of a single hair with the knife set at 
three different angles shown at the righ t of the figure. 
The true cross section is shown at b. 
DISCUSSION 
In order to demonstrate that the angle of the 
section could be determined by this method, a 
series of sections through one block at 1- to 2-p,m 
intervals was made moving the knife through 
about 50°. It was reasoned that the smallest diam-
eter matched by a shaft at right angles to the cut 
Vol. 68, No. 2 
face of the block would represent the tTUe cross 
section of the shaft (Fig. 2). Thereafter, sections 
from specimens of hair to be compared were cut as 
close to a right angle as possible, setting the knife 
angle by eye. The block was checked under low 
power and resectioned until a true cross section 
was obtained (Fig. 1). 
The hair was not hydrated prior to embedding 
as this is not possible when using Araldite. How-
ever , floating the thin sections in water and slowly 
drying them before mounting allowed sufficient 
time for hydration to occur. If swelling had oc-
curred the hair would have appeared wrinkled or 
have been extruded from the surrounding Aral-
dite. Although in some sections the hair did sepa-
rate from the Araldite, it was noted that the re-
maining hole in the Araldite was identical to out-
line to the adjacent hair section. Therefore, it was 
assumed that the hair had not increased in size 
during hydration. 
In order to determine whether compression was 
produced during the cutting (frequently a problem 
when cutting such thin sections) two sections were 
cut in sequence but the block was turned through 
90° between the two cuts. The outlines of the hair 
that were obtained matched precisely when super-
imposed , demonstrating that no compression had 
occurred. 
The sections were not stained as it was found 
that details, such as melanin granules and the 
medulla, could be seen more clearly with phase 
con trast than by staining with methylene blue and 
using bright-field illumination. There was no dis-
cernible difference in the sections obtained from 
hair embedded before or after dehydration; nor, 
did it seem to matter if the hair was put straight 
into the accelerated Araldite mixture, thereby 
simplifying the embedding procedure. 
The disadvantage of this method, as described, 
is that only one hair can be sectioned at a time , 
and this could be time consuming if many speci-
mens are to be examined. However, it should be 
possible to embed a number of hairs of similar type 
under tension so that they lie paralled l2]. Then 
several sections could be obtained with each cut 
although the normal form of the hair would be 
lost. 
We thank G. L. Scott and L. Knoblauch for embed-
ding the hairs, and Dr. R. W. Guillery for advice con-
cerning the method and access to laboratory facilities 
(Department of Anatomy, University of Wisconsin). 
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